: Functional modes: analysis of TCGA data using ANCut (left) and K-means (right) with K=3.
Assisted clustering based on other techniques
We note that the strategy of assisted clustering is not limited to the NCut technique. Below we briefly discuss the possibility of assisted clustering based on other techniques. We note that a systematic development of the assisted clustering is beyond the scope of this article and postponed to future research.
K-means For a given partition A 1 , . . . , A K , the standard K-means objective function is
where
Following a similar spirit as for the ANCut, we may consider incorporating regulator information and modifying the K-means objective function as
where Spectral clustering Consider the normalized spectral clustering algorithm in Shi and Malik (2000) . This approach first finds the eigenvectors of the normalized Laplacian and then uses them for clustering data. The first eigenvector u 1 is the one that maximizes the following objective
Other eigenvectors are derived similarly with the additional constraint of orthogonality. The first K eigenvectors are used to define K clusters. To accommodate regulator information, we may consider modifying the objective function in (3) as
with 1 be the p × p matrix of ones. For the construction of both W andŴ , the Gaussian kernel is adopted so that it is guaranteed 0 ≤ w i,j ≤ 1 and 0 ≤ŵ i,j ≤ 1. Similar to the objective function in (2), the eigenvector is found so that it maximizes the similarity among Y 's and minimizes the dissimilarity amongŶ 's.
